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Urea recycling in beef cattle fed prairie hay- based diets 
Abstract 
Maximizing utilization of native rangeland is an important aspect of the cow/calf phase of beef 
production. Native rangeland is often of poor quality (less than 7% crude protein). Protein content of the 
rangeland is important because nitrogen is a key growth factor used by ruminal microbes. Without 
adequate nitrogen, the ruminal ecosystem will not operate at peak efficiency, which subsequently reduces 
the supply of nutrients to the animal. Historically, producers have provided supplemental nutrients to their 
cattle to achieve maximum performance. Both supplemental protein and energy have been provided to 
cattle consuming low-quality forage with varying levels of success. Typically, supplemental energy 
without adequate protein reduces fiber digestion by cattle. On the other hand, supplemental protein 
consistently improves overall performance. 
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Table 1. Effects of degradable intake protein (DIP) and energy [glucose (GLC) or volatile fatty acid (VFA)] supplementation on intake, digestion, urea kinet-
ics, and microbial flow in growing steers fed low-quality forage 
120	g/d	DIP 240	g/d	DIP P-value




Forage 8.2 8.2 6.6 9.3 8.1 6.4 0.9 0.42 0.01 0.27
Total 8.4 9.7 7.7 9.9 9.7 7.9 0.9 0.19 0.01 0.27
Total	tract	digestibility,	%
Organic	matter 56.0 55.1 62.6 55.7 60.2 59.4 2.1 0.75 0.04 0.09
Neutral	detergent	fiber 54.0 44.1 53.2 52.9 49.5 50.2 2.5 0.81 0.01 0.12
Urea	kinetics,	g/day	of	nitrogen
Production 39 68 61 55 45 63 12 0.89 0.39 0.15
Gut	entry	(Recycled) 32 65 54 43 37 48 12 0.38 0.32 0.16
%	of	total	production 83 93 86 77 82 76 4 0.01 0.05 0.65
Duodenal	flow,	g/day	of	nitrogen
Total	nitrogen 56 59 51 72 67 59 10 0.15 0.55 0.85
Microbial	nitrogen 37 38 33 54 45 41 7 0.04 0.39 0.68
Microbial	nitrogen	from	recycled	urea 7.7 15.4 7.7 8.7 8.2 6.6 1.9 0.08 0.02 0.03
%	of	total	microbial	nitrogen 20.7 40.5 24.1 16.2 18.1 16.1 3.8 0.01 0.01 0.01
